Automated high-throughput process for site-directed mutagenesis, production, purification, and kinetic characterization of enzymes.
Site-directed mutagenesis followed by functional characterization is a widely used approach to obtain information on the structure-function relationship of proteins. Due to time and cost considerations, the number of amino acids studied is frequently reduced. To address the need for convenient parallel production of numerous point mutants of a protein, we developed an automated method to perform classical site-directed mutagenesis, protein purification, and characterization in a high-throughput manner. The process consists of a succession of six fully automated protocols that can be adapted to any automated liquid handling systems. Our procedure allows construction, validation, and characterization of hundreds of site-directed mutants of a given protein in just 4 days. The method is especially adapted to projects aiming at the study of unique or multiple mutants without the need to construct and screen large libraries of random mutants. The usefulness of the technique is illustrated by the construction and characterization of tens of single mutants of the penicillin-binding protein 2x (PBP2x) from Streptococcus pneumoniae. Moreover, seven mutations of PBP2x were obtained simultaneously in a single experiment with efficiency close to 90%.